Population pharmacokinetics and pharmacokinetics/pharmacodynamics of bendamustine in pediatric patients with relapsed/refractory acute leukemia.
The pharmacokinetic (PK) profile of bendamustine has been characterized in adults with indolent non-Hodgkin lymphoma (NHL), but remains to be elucidated in pediatric patients with hematologic malignancies. This analysis used data from a nonrandomized pediatric study in patients with relapsed/refractory acute lymphocytic leukemia or acute myeloid leukemia. Bendamustine 90 or 120 mg/m(2) (60-minute infusion) was administered on days 1 and 2 of 21 day cycles. The population PK base model was adjusted for body surface area (BSA), and the appropriateness of the final model was evaluated by visual predictive check. A covariate analysis explored PK variability. Bayesian PK parameter estimates and concentration-time profiles for each patient were generated. Bendamustine PK in pediatric patients was compared with that of adults with indolent NHL. PK/pharmacodynamic analyses were conducted for fatigue, nausea, vomiting, and infection. Thirty-eight patients (median age: 7 years; range: 1-19 years) receiving bendamustine 120 mg/m(2) and an additional five patients receiving bendamustine 90 mg/m(2) (median age: 12 years; range: 8-14 years) were included in the population PK analysis. Peak plasma concentrations of bendamustine (Cmax) occurred at the end of infusion (about 1 h). Decline from peak showed a rapid distribution phase (t½α = 0.308 h) and a slower elimination phase (t½β = 1.47 h). Model-predicted mean Cmax and area under the curve values from time 0-24 h were 6806 ng/mL and 8240 ng*h/mL, respectively. When dosed based upon BSA, it appeared that age, body weight, race, mild renal (n = 3) or hepatic (n = 2) dysfunction, cancer type, and cytochrome P450 1A2 inhibitors (n = 17) or inducers (n = 3) did not affect systemic exposure, which was comparable between pediatric and adult patients. Infection was the only adverse event associated with bendamustine Cmax. However, due to the small sample size for some subgroups, the observed trends should be interpreted with caution. At the recommended dose (120 mg/m(2)), bendamustine systemic exposure was similar across the pediatric population and comparable to adults. The similarity in exposure despite the large range of BSA across pediatric and adult populations confirms the appropriateness of BSA-based dosing, which was utilized to attain systemic exposures in pediatric patients reflective of the therapeutic range in adults. Probability of occurrence of infection increased with higher bendamustine Cmax.